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Abstract
Characteristics of the endocarp of Acrocomia aculeata fruit samples were evaluated before and after 2 h of isothermal pyrolysis in the range 250 to 550 • C. Differential thermogravimetric (DTG) curves from the char, obtained at 300
• C, confirm that degradation of hemicellulose and cellulose was complete and resulted in approximately 42.5% oxygen loss. The micrographs obtained from scanning electron microscopy with a field emission gun (SEM/FEG) confirmed a softened phase from the chars treated at 250
• C. The van Krevelen analysis shows that energy intensification of the sample transferred from peat to charcoal as the treatment intensity increased; this resulted in a 71% mass loss at 550
• C. The surface area of the treated sample increased exponentially with a factor of 1.2 per percentage of mass loss, from 450
• C and reached 216 m 2 /g at 550
• C as a consequence of the development of microporous structures. The water-vapor-sorption properties were strongly affected by the treatment, with a pronounced type V isotherm curve for the coconut endocarp, was determined by [1, 2] and the intense lignification of its sclereids cells, provides its impermeability and petrous consistency [2, 15] .
In order to produce different fuels and chemicals from pyrolysis, the com-48 position of raw material and thermal decomposition mechanism should be 49 determined. Although there are extensive studies on the mechanisms of 50 biomass pyrolysis [16, 17, 18] , none is specific to this feedstock or the kinetic 51 progress of its thermal decomposition.
52
In this study, mass loss as a function of time, in static conditions, were 53 used to explain kinetic pyrolysis in the coconut endocarp. Three decom-54 position rates were observed from the mass loss vs time curves, related to 55 the three main components' degradation. These measurements serves as the 56 basis for future work in developing a kinetic model for biomasses of this type.
57
The major focus of this study is the experimental characterization of 58 the coconut endocarp and its chars, obtained from a variety of isothermal 59 pyrolysis conditions. It is important to propose the more relevant use of 60 coconut endocarp and its chars, as Acrocomia aculeata is a potential feedstock 61 for a biorefinery, likely to reduce deforestation and pollution.
62
The analysis techniques employed for this study included: elemental anal-63 ysis, gas sorption analysis, water vapor sorption analysis, environmental and and dried in air flow at room temperature. Sample particles, between 0.2-0.63 mm selected from a previous work [7] , were obtained using a grinder
82
(IKA M20 Universal mill) and subsequently sieved.
83
The 
500
• C, 550
• C) and was observed, thereafter, for 2 hours.
90
The percentage mass loss "ml" defined as the instantaneous anhydrous 91 mass loss as a function of time, was calculated with the following equation 1.
where m i is the anhydrous mass at the beginning of the thermal degra-94 dation (after they were dried at 100
• C for 30 min) and m t is the anhydrous 
100
The term "char" in this study, refers to the solid residue that remains in during the desorption (EM C desorption ) and adsorption (EM C adsorption ) [26] .
166
The experiments were performed in triplicate. 
Results and discussion

168
The aim of this study is to analytically evaluate and correlate the struc- 
178
We can clearly observe three behaviors, which are related to the three products at this temperature.
256
Considering the oxygen reduction, the low sulfur content and the lignin- to microporous volume (≈ 2.06 × 10 −3 cc/g). Furthermore, the pore size distribution (PSD) in the chars, Fig. 5b, shows that the exponential increment in the surface area is a consequence 326 of the micropore development, with a pore width between 10 and 20Å. To 327 put this value in perspective, the diameter of the glucose molecule is 80Å.
328
Considering the microfibrils are composed of many chain of cellulose, the 329 diameter of the microfibrils is more than 500Å.
330
A zoom of the PSD for untreated and char samples until 400
• C, is pre- to define, but it was possible to observe that the fiber was longer than 50 371 µm, with a thickness higher than 500Å, which is in agreement with the 372 microfibrils diameter. 
Dynamic vapor sorption isotherms
374
An important factor in the moisture sorption properties of polymers is the 375 hydroxyl groups (OH) accessibility, termed as sorption sites, because these 376 OH-groups have strong hydrogen bond-interaction with water molecules.
377
Although cellulose has many OH-groups, only 33% of these are accessi-378 ble, whereas the surface of the microfibrils are considered sorption sites [56] .
379
Estimation of these sorption sites in wood, based on the molecular mass of • C-char and 550
It is also possible to observe the changes in the isotherm shape during hemicellulose was decomposed at this temperature (Fig. 3) . The isotherms 397 going through a combination of type I and type II for 350
• C-char (Fig. 8b) ,
398
because no more cellulose remains and, as expected, there is a higher lignin 399 fraction (Fig. 3) and do not show a microporous structure, unlike the 450
• C-char which exhibits the characteristic type I isotherm (Fig. 8c) .
401
The pronounced curve type V for the char obtained at 550
• C (Fig. 8c) 402 is explained by its higher carbon content of about 86%. The charcoal has a 403 particular water adsorption behavior, which was already explained by [58] .
404
This behavior is considered an initial weak uni-molecular attraction between 405 the carbon-water molecules at low RH values. As soon as the water molecules 406 become adsorbed and the RH increases, the next strongest interaction be-407 tween water molecules happens more easily within the micro-voids until they 408 are filled.
409
At relative humidity values higher than 60% RH, the EMC for the 550
410
• C-char increases with respect to the 450 • C-char; this is a consequence of its 411 high microvoids number (Fig. 8c) . The micro-porous volume is indicative of 412 the micro-void quantities present in the charcoal structure which, for the 550
413
• C-char, is forty times more than that for 450 temperature.
420 Figure 9 shows that absolute hysteresis decreases as the pyrolysis intensity 421 increases; this is a consequence of overall decreases on the hygroscopicity. The 422 higher value of 3.32% was found in coconut endocarp at 60% RH.
423
The hysteresis ratio agreed with the results obtained in the mild thermal 
427
The pore geometry has influence over the hysteresis, thus capillary con- Both, have significant microporosity, which was confirmed by the exponential 448 increases in the surface area BET and the pore size distribution ( 
